space-occupying hepatic granulomas and occurred in 23 % of patients. Serum angiotensin converting enzyme (SACE) was elevated in half the patients. The highest SACE activity was found in patients with severe parenchymal lung infiltration due to sarcoidosis, and the lowest levels in those with inactive disease or after successful management with steroid drugs. SACE levels were not significantly elevated in four other granulomatous conditions: Crohn's disease, primary biliary cirrhosis, Hodgkin's disease, and active tuberculosis.
Sarcoidosis is a multisystem granulomatous disorder of unknown aetiology in which the diagnosis is suggested by characteristic clinical and radiological features and the absence of positive bacteriological or fungal studies and confirmed when biopsy specimens show the presence of non-caseating granulomata.
An analysis of biochemical data obtained from a personal series of 818 patients with histologically proven sarcoidosis forms the basis of this retrospective review, augmented by additional information from published series.
English nationals made up 74 % (602) of the study Received for publication 6 December 1979 world survey, noted hypercalcaemia in 200 of 1760 (11 %) patients. In our series, hypercalcaemia was found in 99 of 547 (18%) patients taking an upper limit of normal of 10-5 mg (2-6 mmol/l), and hypercalciuria in 77 of 192 (40%), taking an upper limit of urinary calcium excretion as 300 mg/24 h (7-5 mmol/24 h) (Tables 1  and 2) .
It is interesting to note that abnormal calcium metabolism is less likely to occur in West Indian patients and is most likely to occur at two stages of the disease: in the 21-30 year age group when the disease is acute and in those over 41 years of age in whom troublesome chronic sarcoidosis occurs (Table 2) . These results suggest that, in sarcoidosis, abnormalities of calcium metabolism are more common than the measurement of serum or urinary calcium alone would suggest. There may be a common single metabolic factor responsible for the bone and gut abnormalities.
Phosphate levels Serum phosphate levels were recorded in 343 patients; they were raised above normal levels in 22 (6%) and below normal in 25 (7%) . No association was demonstrated between abnormal phosphate levels and deranged calcium metabolism.
Serum proteins and immunoglobulins
In a world-wide survey of sarcoidosis, serum globulin levels were abnormal in 808 of 1832 (44%) patients tested8 (Table 3) .
In our laboratory, serum albumin levels were reduced below 35 g/l in 82 of 526 (16%) patients, and serum globulin levels were raised above 35 g/l in 161 of 526 (31 %) patients in the series (Table 1) .
Serum albumin and total protein concentrations were analysed by a Technicon AutoAnalyzer. Qualitative analysis of serum proteins was carried out by zone electrophoresis on cellulose acetate strips.
Abnormal electrophoretic patterns carried no obvious diagnostic or prognostic significance as no correlation was found with the stage of sarcoidosis or with the organ system involved.
Immunoglobulin levels were measured in the sera of 71 patients by radial immunodiffusion in buffered agar-gel containing specific antisera. One or more than one immunoglobulin was raised in 57 of 71 (80%) patients with sarcoidosis; IgG was increased in 43 (56%), IgA in 19 (27%), and IgM in 9 (13%) patients. IgG was increased in half of the white and in two-thirds of the West Indian patients. IgA was equally distributed between the two races but IgM levels were elevated in one-third of the white and in 
Liver function tests
Alkaline phosphatase levels were raised in 58 of 252 (23 %.) patients. We demonstrated no correlation between raised alkaline phosphatase levels or abnormal calcium metabolism and the presence of skeletal changes due to bone cysts in sarcoidosis.
However, Reiner et at.7 investigated 11 patients with sarcoidosis and showed a close correlation between elevated alkaline phosphatase levels and increased radioisotope bone turnover.
We can only speculate that hepatic granulomas were the cause of alkaline phosphatase elevation in some of our patients.
Renal function tests
We obtained no helpful information from routine renal function tests in assessing our sarcoidosis patients. Blood urea levels were transiently elevated Study, Bird, Neville, and James in 42 of 213 (20%) patients (Table 1) . Chronic renal impairment was documented in only 10 patients in the study population.
Uric acid
Serum uric acid levels were transiently raised in nine of 50 sarcoidosis patients. This finding may be fortuitous, for no particular association was demonstrated between hyperuricaemia and bone or joint involvement due to sarcoidosis or with other biochemical tests.
In the differential diagnosis of a patient with punched-out bone cysts, sarcoidosis should be considered if the only suggestion of gout is mild hyperuricaemia.
Hydroxyprolinuria
Increased urinary excretion of hydroxyproline has been noted in acute active exudative sarcoidosis but it was normal in the burnt-out fibrotic form of the disease.16 A fall in urinary hydroxyproline excretion towards normal levels was noted with time in all subjects studied serially, irrespective of treatment.
Hydroxyprolinuria may occur in any condition in which collagen synthesis is increased, and therefore measurement provides no specific information. Sera from 90 patients with histologically confirmed sarcoidosis, from 114 with other granulomatous disorders mimicking sarcoidosis, and from 80 healthy age and sex matched control subjects were assayed for SACE activity.
The normal range of 34 ± 18 nmol/min per ml was based upon the mean ± 2 SD values obtained in 80 healthy adult patients. SACE activity was significantly elevated in 90 patients with sarcoidosis (55 ± (SD) 23 nmol/min per ml). Steroid therapy modified SACE activity; 60 sarcoidosis patients who were not being treated with steroids had significantly higher enzyme activities (58 ± 24 nmol/min per ml) than 30 steroid-treated sarcoidosis patients (40 ± 19 nmol/min per ml). In 50% of the non-steroid treated sarcoidosis patients, SACE activity was more than 2 SD above the mean value for the controls. The mean SACE activity was not elevated in 22 tuberculous patients (38 ± 12 nmol/min per ml) 20 leprosy patients (34 ± 9 nmol/min per ml), 31 with primary biliary cirrhosis (44 ± 20 nmoVmin per ml), and 26 with inflammatory bowel disease (31 ± 9 nmol/min per ml). Two out of five patients with Hodgkin's disease had elevated values. Elevated SACE values were found in 10% of the non-sarcoidosis patients (Table 4) . There is general agreement that SACE is elevated in active sarcoidosis and that the highest values are found in those with extensive pulmonary disease. The following interesting points emerged from this study: 1 While no significant difference in SACE activity was demonstrated between groups of patients with Silverstein eta!.27 demonstrated elevated lysozyme and ACE activities in sarcoidosis lymph nodes and also showed a positive correlation between the two enzymes. In both studies, the enzymes' activity moved in parallel.
Lysozyme levels in sarcoidosis provide a useful index of activity in proven cases and may assist in the planning of therapy. However, no specific diagnostic information can be obtained. 
